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(57) Abstract 

The devices, comprising two or three pulse lasers (3. 4, 20), are provided with a system for the automated optimisation 
of the parameters pertaining to the radiation of the two lasers and to the type and method of treatment applied to each type of 
biological tissue. The outputs fipom at least one receiver (15) for receiving data on the condition of the biological tissue (16) 
being treated are connected to the inputs of the control unit (1) whose output signals are applied to electronic switches (5. 6, 
26) incorporated in the links between each laser (3. 4, 20) and a power supply unit (2). The devices also include a controllable 
irrigation system (17) for irrigating the treatment zone and a mixing system for mixing the laser beams. The latter system 
comprises reflecting mirrors (7, 21) and selectively reflecting mirrors (8, 25) and makes it possible to produce independent 
radiation outputs. 



(57) P64MpaT 



B ycrpoHCTBa, cocroiiiuHC h3 iiByx k/ih rpex HMnyjibCHbix JiasepoB (3, 
4, 20), BBcacHa cHcreMa aBTOMaTHHecKOH onrKMHiauHH napaMcrpoB 
H3iiyHeHH5i 3THX JiasepoB, THnoB M pe^KHMOB o6pa6oTKH Bjxsi Kaxaoro BHiia 

6HanorHHCCKOH TKaHH. BblXOAbl XOTJI 6bl OJlHOrO npHCMHHKa HH(|)OpMaUHH 
(15) O COCTOHHMH o6pa6aTbIBaCMOH 6HOTKaHH (16) COeilMHCHbl C BXOjaaMH 

6jioKa ynpaBncHHfl (1), BbixoxiHbie cHmajibi KOToporo nojiaiOTC5i na 
aneKTpoHHbie kjiiohh (5, 6« 26), ycraHOBneHHbic b uensix coeiiHHeHH5i Kaxuioro 
iiasepa (3, 4, 20) c 6/iokom nHTaiiHH (2). B ycrpoficTBa BicJiioMeHbi xaKxe 
ynpa&n^cMaH cMcrcMa opoiucHHJi (17) iohw o6pa6oTKH h cHcrcMa 
cMeiiiHBaHH5i HuiyncHMH /laiepoB, cocroama^i M3 oxpa^KajejibHbix 3epKa/i (7, 
21) M cencKTHBHO oTpaxaTcnbHbix lepKan (8» 25), npcaycMarpMBaiomafl 

B03M0;KH0CTb M He3anHCHMbIX BblXOJlOB M3JiyMCHMM. 
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ycTpoHCTBo jviH jiasepHOH o5pa6oTKM 
6HononfMecKOH TKaHH (cro BapHairrbi) 

OSjiaCTb TCXHMKH 

H306pCTCHHe OTHOCHTCH K MCilMUHHCKOH TCXHHKC H MOXCCT 6bITb 

5 Hcnohb30BaHo b XMpyprMM, oproncuHH h croMaxo/iorMH juisi o6pa6oTKH 

M5irKHX H TBepAblX 6HOnorHHCCKHX TKaHCM- 

ripCilUJCCTByiOmHH ypOBCHb TCXHMKH 

H3BCCTHO ycrpoHCTBO iuia oGpaGoTKH TKaHCM 3y6a jiascpHUM 
MinyMCHMCM (narcHT WO 90/01907, A61C 5/00. ixara ny6jiMKauMM 08.03.90), 
10 coaepjKauiee nocncflOBarcJibHo pacno;io)KCHHbie BiioJib ohtmhcckoh och 
MMnyjibCHbiH Jia3ep m cpcacxBO aocraBKH MUiyHCHUH k 3y6y, BKJiioHaioiuec 
0Tpe30K onxHHecKoro bojiokhu, bxoh KOTopori) ohthmcckm conp^xeii c 

BblXOflOM Jiaiepa, M liaKOIieHMHK, BXOXI KOTOporo OnTMMCCKH COnpJDKCH c 

BbixoflOM onTHMCCKoro Bo/ioKHa, a Bbixofl aanHCTCH bwxoaom ycrpoHCTBa. 
15 TIpMHCM. B KanccTBc Jiaiepa mojkct 6biTb McnoJib30BaH xaK HeoaHMOBbiii, TaK m 

rCVIbMHeBblH HJIM 3p6HeBLIH Jia3epbl. 

OcHOBUbiM HCflocraTKOM iiaHHoro ycrponcTba hbjihctc^ HeB03M0)KH0CTb 
6LICTPOH 3aMCHbi oflHOPO Jia3epa iia apyroH b laBMCMMOCTM or rnna 
oGpafiaTbiBaeMOH TKaHH, a TaK5Kc BiiicoKa^i onactiocTb naneccHMJi jia3cpHOH 
20 TpaBMbi. 

H3BCCTno TaKJKc Jia3cpHoc ycTpoMCTBo ana /icmchhji lyGoB, KOTopoe 

5JDJ15ICTCJI UaH6o/lCe 6/1H3KHM HO TeXUHHCCKOM CyillHOCTH H npHHafo 3a 

npoTOTHH (naTCUT wo 90/12548, A 61C 5/00, ziaTa nyO/iHKauHH 01,1 1.90). 

^vo ycTpoHCTW) coaepjKHT Gjiok yiipaiuieiniJi, fliva MMnyjibCHbix Jia3cpa. 
25 onTHMccKHC OCH KOTopi.ix napajiJic/iwibi, pacnom»kennwe ua onTHMccKon och 
BToporo Jiaiepa, (tK)KycHpyiomyi<i cncrcMy h 0Tpc30K onTHMCcKoro BOJioKna c 
naKoHCMHiiKOM. Ha ohthmcckmh ochx oGohx /laiepou pacno/io^KCHbi non yr/ioM 

450 k OCHM OriTHHCCKH COnpHJKCHHIiie MOKHy COGOM, ctxiKyCHpyiOUlCH CHCTCMOM 

H OHTHMCCKHM BOJioKMoM 3cpKa/ia. 3cpKajio, pacfioJio^KCMHoe ua OCH riepBoro 
30 /laicpa OTpa)KaTeJibHoe, a ua och BToporo na3epa - jiHxpoHHUoc, 
T.e.ccjicKTMBHo oTpajKaTCJibHoc iiJiH lUiHUbi BOJiHbi M3JiyMCHHJi ocpBoro /ia3cpa 
H np03paHH0e JUIH JUIMMLI BOJIHI.I MViyMCMHJi BToporo. 

OcilOBIIbIM HCaOCTaTKOM npOTOTHna JIRJIHCTCH HCilOCTaTOMUa^ 
-)(t)(t>eKTHBMOCTh Cro npHMCHCHHJJ UpVi HCpCXOJlC OT pOKHMa ojiHoro THHa 

35 oGpaGoTKH k npyroMy h onaciiocTb iiancccHHfl TpaBMbi. CBa3aHnaH c 
oTcyrcTBHCM CHCTCMbi onpcflcnciiM>i BHiia oGpaGaTbiBacMOH TKanu. 

PaCKpblTHC M'U^GpCTCHHH 

Sajiana, na pciuennc KoropoM naripaiuieuo laMiuiHCMoe HioGpcTCUHc, 
3aKjnoMacTC>! b coiaaiiHH ycTpoficiBa juxa JiaiepnoH oGpaGoTKH Gno/iorHMccKOH 
40 TKauH, BbinojiHaioQiero iwc BHJibi /ia3epnbix onepauHH b XHpyprMH, opTonejiHH 
H cTOMaTojiorMH, c oGccncHciiHCM npH 'JTOM ik>3mo;khoctm Gbicrporo nepexoaa 
OT onHoro TMna oGpaGoTKW k npyniMy h MHUMMa/ibnoM HUBaiHBHocTM. 

yKa3anna5! 3ajiaMa pcuiacTCM npH ocyinecTiuieuHH h loGpcTcuHH 3a cmct 
aocTH^KCHMH TCXHH4ccKort> pe3yjn»TaTa, 3aKJUOMaiouieriK:H b onTMMHiauHH 
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pe)KHM()H oGpaGoTKH H riapaMCTpcJii Jiaicpiioro H vnynciiMH u ^aiuiciiMOCTH or 

THfia oGpaGoTKH M BHiia 6H0/10rHHCCK0H TKaHH. 

VKaiaHHLiH TCXHHHecKMH pciy/ibTaT npM ocyuiccraneHHH moGpcTCHHH 
flocTHracTCJi tcm, hto b ycrpoficTBo ana iia^epuoH o6pa6oTKH 6MOJiorMMccKOM 
5 TKaHH coAepxcauiee 6jiok ynpaeJicHH^i. Bbixonbi KOToporo coejiMHCHbi c 6jiokom 
nHTaHHH JiaiepoB, HMnyjibCHLie Jiaiepbi, onTHsecKHe och KOTopux 
napaancJibHbi, onTMSCCKM conpHJKCHHbic oTpa^KarcjibHoe ii ccjickthbmo 
oxpa^KaxeJibHOc xuisi iiaHHbi bojihw nepiioro Jiaiepa h npoipasHoc a/iji juimhu 
BonHbi BToporo Jiaiepa lepKana, ycraHOOJiCHUbie Ha ocjix ncpcoro h Bxoporo 
10 JiaiepoD cooTBCTCTBeHHo, ycTaHOBJiCHHbie Ha onxHsecKOH och exoporo Jiaiepa 

4X)KyCHpyiOlUyK) CMCXCMy M OnXHMCCKOC BOJIOKHO C HaKOHCSHHKOM. BblXOH 

KOToporo Jiiuiaexcji onxMHccKHM iu.ixohom ycxponcxBu, BBcacM xoth 6bi omui 

npHeMHHK HHc|X)pMaUHM O COCTOHIIMH CHOJlOrMHCCKOH XKaUH, BXOiZ KOXOpOPO 
COnp^DKeH C MeCXOM lK)lflCHCXBHH Ha TKaHb, a BblXOfl COeaHHCH C BXOilOM 

15 GjioKa ynpaB/icHMa, Bbixoxii^i Koxoporo coejiMiienbi c BxoiiaMH 3JieKTpoHMbix 
KJ1IOSCH, ycxanoBJieiiMbix n ucnHx coeaHiicHHH Ka^ccaoro Jiaiepa c 5/iokom 
nHxauHH. OrpajKaxcJibiioc iepKajU) ycTaiioiuieiK) c luviMoxiiocrbK) nbiBOiia ero 
\n xojia HUiyMCHHH, a na oiitmmcckdh och nepuoro Jiaicpa noc/icjiDBaxcnbHo 
no xoiiy MTJiyMCHMJi pacnoJio^Kcnbi rfxiKycHpyiouiaji CHCxcMa h onxMHCCKoc 

20 BOJIOKHO c naKonesnHKOM, Bbixoii Koxoporo awiHcxcH apyrwM onxMHecKHM 
DbixoAOM ycxpoHCTBa. 

Boiiee acjiffKKTHBHo yKaiaiim.iH tcxiihhcckhm peiyjibxax aocTHraexoi 
TCM, Hxo B ycxpoHCXBo UHH jiaicpiioH oGpaGoTKH GMOJlomSeCKOM TKaHH, 
co/iep)Kauiec 6/iok ynpaivncnH>i, Bbixoiii>i KOToporo coejuHuenbi c Gjiokom 

25 HHTanHH JiaicpoB, HMnyjn»CHbie Jiaiepbi, ohthhcckhc och KOTopbix 
napanjicjibHbi, ohthmcckh conpHXcnnbic oTpa)KaTcnbHoc h ccjickthbho 
OTpa)KaTejibnoc juihhi.i bojihi.i ricpuoro jia^cpa m upo^paMnoc iinn hjihiim 
iK)jnn»i BTopoiX) Jia^cpa icpKa;ia, ycTani>iuicuHi.ic na ochx ncpBoro h BTopoio 
Jia jepoB cooTBCTCTBCHiio, ycTanoiuicMHiac na ohthmcckoh och BTopoii) Jiaicpa 

30 <t^KycHpyioniyio cHCTCMy h ohthmcckoc bojiokho c naKoHCHHHKOM, Bbixoa 

KOTOpOH) HOJIflCTCH OHTMMCCKHM BblXOaOM yCTpOHCTBa, BBeaCH TpCTHM 

HMnyjii»cMbiM Jiaiep, onTHMecKa>i ocb KOToporo napa/mc/ibiia ohtmhcckhm ochm 
HByx apyrnx jiaicpoB, a na ero och ycTauocjicuo oTpajKaTCJibnoc lepKajio, 
npMMCM oTpa)KaTCJibHbie 3cpKana ycranoiuicubi c BOiMojKHOcTbio Bbinoaa hx H3 

35 xona Ha;iyMCHH>i. Ha ohthmcckoh och im>pi>i*o Jiaicpa la cc/ickthbiimm 
icpKarioM ycTanoBJicHo Bxopoc ccjickthbmo oTpa;KaTc.ubHoc iiJUi annnbi bojihm 
TpcTbcro jiaicpa h npoipaHHoc iui>i iuiHMbi Bojiin.i ucpuoiH) h inoporo jiaicpoB 
icpKano, OOTHMCCKH coripM>Kcinioc c orpaxcaTCJibUbiM <cpKaJioM, 
ycTaHoiyicHHbiM na.ocn TpcTbcio jiaicpa, c (txiKycHpyiouiCH chctcmoh h 

40 BxoiioM oHTHHCCKoro Bo/ioKHa, pacHOJioxccHHbix Ha ocH BToporo /laiepa. 
KpoMC Toro, iia Ka^oH hj occh ncpmin) h TpeTbcro JiaicpoB 
HOCJieaoBaTCJibHo no xony H-uiy^icimji pacnojiOKCHbi (t)OKycHpyioiua^ cHcrcMa 

H OHTHMCCKOC BOJIOKHO C IiaKOMCMHHKOM, BblXOfll.l KOXOpblX JIBJIfllOTCJI 
OnTHMCCKMMH BXOJXaMH yCTpOHCTBa. yCTpOHCTIU) TaKJKC CHaG)KCHO XOTM Gbl 
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OilHMM npMCMIIMKOM MII(llOpMaUHM O C0CT05limM GnOJ10rMMCCKOH TKaHH. BXOiX 
KOTOporO COnpHJKCII C MCCTOM UO-JaCHCTBHJl Ha TKafIb, a BblXOil coeflMneH c 

BxoaoM 6jioKa ynpacjicuHH, blixohw Koroporo coenMHCHbi c BxonaMii 
3jieKTpoHiiux K/iioMCH, ycTaiioBJicHHbix B ucoJix cocjiMHeHMJi Ka)Kfloro Jiaiepa c 

5 fijlOKOM nMTaHHil. 

ripHeMIIMK MH(tx>pMaUMM O C0CT051HHH 6HO/lOrHHeCKOM TKaHH MOJKCT 

6biTb BbinoJiHCH B BMXie cneKTpoaiiajiH3aTopa b o6jiacTM 200 - 1500 hm.» Bxoii 

KOTOporC) onTMHeCKH COnpaXCH C MCCTOM B03iieHCTBMa Ha TKaHb H 
COCTOflLUerO m ilMCncpCMOHHOa> 5>JlCMCHTa, JIHHCHKH cflOTOjaeTCKTOpOB I! 
10 anCMeUTa CpaBIICHHH. npMCMHHK MIKjxjpMaUHM O COCTOflHHH GHO/lOrMMCCKOH 
TKaHM TaK)KC MOXCT CblTb BbinOJlHCH B BHflC ctx>T03/ieKTpHMeCKOrO npiICMHHKa 
MH(t>paKpaCUOro M-Uiy^ICHHH, BXOJI KOropoiO OnXMHCCKM COnpJDKCU C MCCTOM 

BoiflCHCTRHH Ha TKaHb riocpeacTi«)M noiu)poTHoix) lepKajia, pacno/iojKCHHoro 
Ha onTMHccKOM ocM Jiaiepa Mcxcuy BbixomibiM lepKanoM jiaicpa h 
15 (jx)KycHpyiouicM cmctcmom Mcpci (tiH/ibTp c mviocoH nponycKannsi. 
MCKJiioHaioiueii nonajiaHHC na npHCMiiMK HTJiyMenHH Jiaiepa. 

npHCMHMK MH(|x>pMaUMH (> COCTOHHHH GHOJlorMSeCKOH TKaHM MOKCT 

GbiTb emc BbinojiHCH bhiic aKycTHMccKoro npHCMHMKa, ycTanoBJieHHoro 
TaKMM oGpaiOM, MTo nanpaiuicinic eii) MaKCMMajnaiDW HyiiCTBHTCJibJiocTH 
20 cocraivnHCT c HanpaiuiCHMCM oriTHMccKOH och na Bxone HaKOiiesHHKa ntoji a, 
yflowici BopHioiUHH ycJKMiHK): I I^<a<86° 

SjICKTpOHIH.lH KJIKIM M())KCT GblTb BMHO/IHCH B BMflC 

nonyiipouonHHKDBoro \\m\ -iJicKTponaKyyMHoio iicpeKJH()HaTe/i>i. 

HoHOJMHITCJnaiO, yCTpoiiCTBO cnaGjKCHt) CHCTCMDH OpOUICHMH lOHbl 

25 oGpaGoTKH, coctohiucm m pcicpuyapa am m>xibi c BojiHHbiM nacocoM h 
BoinyiUHoro KDMnpcccopa, cooTBCTcrnyioniMc lu^ixoabi Kivropbix oGbciinncnia u 

HaKOHCMlHiKaX H 5HU1HIOTCH MppMraHHOIHIblMH BblXOJiaMH yCTpOHCTBa, U 

BcnayujHbiH KOMnpcccop b mcctc cDcaHHciHui c BiviiiyxonpoBojiuMM cnaG»:c!i 
'j/icKXpoManniTHbiMH KJiananaMM, ni>aKJni>MCHHbiMH k BbixoaaM G/ioKa 
30 yiipaivneiiHa Hcpci jhihhm laaepjKKM. 

Hll«:CTHO. 4T1) i»ct)f^CKTMBH()CTb Jia'^CpHOH oGpaGoTKM GMOJlorHMCCKOH 
TKaHH C oanOBpCMCIHIMM OGCCHCMCHHCM HM3KOM MHBaiHBHOCTH (CTCnCHn 
HCKpOm) laBMCHT OT iUlHIH.I BDJIHbl H MOlUHlKTH JiaiCpHOPO M'UlV'MeHHH, 
^HCpPHH M BpCMeHH Jia^epHOFO BCmCHCTBHJI H, iUlM HCKOTOpblX BHJIOB TKaHH, 

35 XHiiKocTHoro opoHicHMfl wHbi /la'icpHOH t>GpaG(iTKH (cm., HanpHMcp, 
Proceeding of ... Laser-Tissue Inleraclion V 24-27, January 1994. Los 
Angeles, California Vol 2134A). 

Hcc/ieiioi^aHHH, npoucacHin.ic aivropoM. noKaiajHi, mto npn jroM 
HCoGxoawMa oaHonpcMCHHaM oHTHMHiauHH yKaiaHHbix napaMCTpoB luifl 

40 KajKiioro BHiia Gmotkuhh. HnbiMH cjiobumh, HcoGxojuiiMbi: 

1. B0JM05KHt>Clb BblGopa omMMOiH-HblX WiWU IWMHI HTJiyMenHH Jia-iCpOB HJHl HX 
CMeCH, 
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2. pcrHCTpauHa npouecca Jiaiepiiow necrpyKUHH, BMiia h cocroaHMa 6MOTKaHn 
H ynpaaneHHii anHHOH bojimm, moluhoctlio, BiieprMCH h DpcMCHeM Jiaieptioro 

ilCHCTBMH, 

3. cMcreMa opouicHH5i iohli /laiepiioH o6pa6oTKM. 

5 CoBOKynHOCTb BociieHiibix b ycTpoiicTBO xora 6li onHoro npHeMHHKa 

HHctX)pMaUHH O C0CT05IHHK oGpaGaTLIBaeMOH 6M0J10rHMeCK0H TKaHH, BblXOA 

KOTOporo coeiZHHCH c BxojiOM 6jiOKa ynpaancHMH, h 3JieKTpoHHLix kjhohch, 

yCTaHOB/TCHHblX B UCRHX OHTaHMi! JiaiCpOB M ynpaBn5JeMblX BblXOilHblMH 

cMmanaMH 6jioKa ynpaancHHK, npcjicraBnaiOT co6om CHcrcMy oSparHoii cb$i3h, 
10 KOTopaH oGecnesHBacT aBTOMaTMHCCKMe KOHxpoJib h onTHManwioe ynpaBJieHMC 
napaMcrpaMM MUiyMCHHii JiaiepoB b laBMCHMocTH ox BMJia m cocroaHMa 
o6pa6aTbiBaeMOH TKaHH h, tcm caMbiM, oGecnesHBaer MHHHManbHyio 

MHBaiMBHOCTb. 

Heo6xoaHMocTb aBTOMaTHHccKMX KOMTpojiH H ynpaBJieHH5i BbHBaHa 
15 Macro BoiHHKaiomeH HeB03MO)KiiocTbK) BMiyaJibHOR) onpenejieHMH BpanoM 
cocToaMHH oGjiyHaeMOH TKaiiM H ee BHiia. 

HanMMHc flByx iieiaRMCHMi^ix BbrxonoB n oahom ycrpoHCTBe Gjiaronapjj 
RoiMoxjcocTM lU.iBona oTpajKaTcJii.Horo icpKajia mt xoaa HTJiyMCHHH nepBoro 
jiaicpa, a TaKxc BoiM(»KiiocTi» cMciiiHBaiiHJi HT/iyHCHHM iiByx JiaiepoB 
20 noBbimacT iictitticKTHBHocTb paGoTbi npw oGpafioTKc GMOTKaHii. 

HanHMne b ojuhim ycrpoHcriic juih oGpaGoTKM GwojiorHMecKOH TKauH 
xpcx /laiepoB c painHMiiiiiMH xuimiaMM bo/iii HirryMeHHM h neiaBHCHMbiMH 
BhixoiiaMM M c BmMO)KH()CTbio cMcruMBaiiMM MxnyHCHHM oGccncHMBacT 
naM6o;ii.uiyio MoGM/ibiiocTb npMMCiicriuM ycrpoHCXBa h MaKCMMonbHo 
25 pacmiipMCT ero bdimojkiioctm. HanpMMcp, npii oiiiioBpcMciiiiOM BOiJieMCTBHM 
ruJu.MHCBbiM 11 iicoaMMoBbiM JiatcpaMM iia oGiiJibiU) KpoBoiiacbiiueiiMbic opraiibi 
cnHMacTCH cniaciiocTb kpobotchciimh npii iiccaiiKUHoniipoBainioH nep(ix)paiiMM 
Kpyiiiibix Kpi^uciK)ciii,ix cocynoR, a coHCTaiine M^^yMeMMM ypGncBoro Jiaiepa c 

HCOaHMOBblM H IDJlbMHCBblM 'Jf}l(f)CKTHBI U) npM oGpaGoTKC KOCTHblX TKailCH II 

30 TBcpnbix TKaiieii lyGa, JVih cMCUiiiBaiiHM H-uiyHeiiMJi Tpexbcro Jiaiepa c iiByKoi 

ApyrHMH HJIM KaXCQbiM HI IIHX BBCHeHbl OXpaJKaTCJlbHOe H CCJICKXHBHOC 

lepKajia, ycxanoBJiCHUbie cootbcxcxbciiiio iia ocax xpexbcro h Bxoporo 
jiaiepoB, a BcnMoxnocxb Bbiiwma oxpa^Kaxc/ibUbix lepKan \u xoiia H\nyMcifM5i m 

naJIHMHC ilOnOJlMHXe/lbllblX (jxiKyCHpyiOlUHX CMCXCM H onXHHCCKMX BOmiKOII 

35 oGecnesHBacx iiciaBucMMocxb xpcx onxMMccKMX BbixonoB ycxpoHCXBa. 

flonoJIHIiXCJIbllO BBCHCIIHaa B yCXpoHCXBO CHCXCMa opOUJCIIHM, 

>'Tipaiui>iCMaM jJicKxpuMainirniiiiMM KJiaiiaiiaMH, noiiKJiioMcnubiMM k BMXOiiaM 
G;ii)Ka ynpaivnciiMH oGcciicMiiBacT omMMaJibiicic coHcxanHc poKMMOB 
oGjiyHCUHJi H opimjciiHH xKaiin. 
40 Fit* cBcneHHsiM aBXopa coiu>KynHc>cxb KuioxceiiHbix b (|x>pMy/ic 

HioGpcxeiiMH npHiiiaKOB HBJiJicxcfl iioiK>H. a caMo xcxhmmcckoc peiueiiMc 
ynoancxBopjiex Kpuxcpmo "inoGpcxaxe/ibcKMH ypoueiib". 
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KpaTKoc onMcaiiHc McproKeri 
CyiUHOCTb HioGpcTCHHfl noHCH5ieTC5i Ha (fiHrypax, rnc 
^vivA - MioGpaxacT cxcMy ycrpoHCTBa una Jia^epHofl o6pa6oTKM CuoTKaHii. 

' cxeMy oapHaiiTOD BwnoJineHHH h pacnoJio5KCHHJi npHCMHUKOR 

5 HH(tx>pMaUMH O COCTOaHHM 06pa6aTblBaeM0H 6HOTKaHH. 

(|)Mr.3 - cxeMy ycrpoHCTBa npH nanHMHH xpex /laiepoD 

4)Hr.4 - cHCTCMy MppHrauHH. 

tJiMr.S - 6/ioK-cxeMy 6/ioKa ynpaoJicHMfl. 

ycrpoHCTBo miH JiaicpHOH o6pa6oTKM 6ManorMHecKOH XKaHH (cfiHr.!) 
10 cocTOMT Ml GjioKa ynpaancHMJi 1. cocnMneniioro c hhm 6;iOKa nwraHHH 2, 
MMnyjiKciibix Jiaicpou 3 m 4. coeiiMneHiiwx c 6/iokom nnraHMH Hcpei 

3/ieKTpoilHl.ie KJIIOMM 5 M 6, KOTOpWC nOflKJllOMeHI.I K BblXOHUM 6/lOKa 

ynpaRneiiMH 1. Ha onrMMccKiix ocax jiaiepou 3 m 4 pacno/ioKenu, 

COOTBCTCTBCHHO, OTpa^KaTC/lMlOC ICpKUJIO 7 M CCJICKTMBHOC ICpKanO 8, 
15 KOTOpWC OnTHHCCKM COIipaXCIII.I MC^Kiiy COGOM, ctK>KyCMpyK>meM CMCTCMOM 9 M 
BLIXOattblM TOpUOM onTHMCCKDR) BOJlOKlia 10 C HaKOHCMHHKOM 11, 

pacnojioxeiinux na onTMHccKOH ocm Jiaicpa 4. CeneKTMRiioe lepKajio 8 
OTpa)KaTCJiMio iuiJi H-viy^ieiiHH c aJiHiioM nojiiii.i Jiaicpa 3, no npcnpaMiio miJi 
HTJiyMciiHH c 21JIHHOH Bo/iiiM Jiaicpa 4, Pacnojio5KCHiu>e iia onTMMecKofl ocu 
20 Jiaiepa 3 oTpaxarcJibiioc icpKono 7 noaKJiioMeno k ubixony GnoKa ynpaiuicHHii 
I II B noJio)KeiiiiH A ycraiiaiuiiiuacTCJi noa ynioM 45° k och, a b no/io)KennH B 
napanjic/ibiio ew. Ha 'jtom )kc ocm bc;icjx ia lepKonoM ni)c;icaoBaTc/ibi!o na 
xojay HUiy^iciiHM paciioJioxeiiM ({loKycnpyioiuaM CHcreMa 12 h onxHHCcKoc 
Bt)/ioKiio 13 c naKoucHiiHKUM 14. K Bximy fwioKa ynpaiuicHHM 1 noHKJiioMcii 

25 3/lCKXpHMCCKHH BblXOJl nplieMllHKa MII(t>t>PMailHM i) COCXOJIimH GnOJlorMMCCKOH 

XKaim 15, Bxon Koxop<m> conpajKcii c mcctom mniicMcxnuH na GiioxKaiib 16. 
CucxcMa Mppnraimn 17 noaKJiioMciia k xcm )kc m.ixoaaM CwioKa ynpaaiicniiJi L 
sxo It Gjiok nnxainiH 2. a cc uoaHiioii ii iuvmyiunbiM Bi.ixoabi 18 u 19 

orvbCamiCllbl B IiaKDHCMIIMKC 1 I (14). 

30 JlyMiJiMH Bapnain (icyiuccxiuicHMM n toGpcxciiHM 

Ha ^\u\2 npeacraiuicii uapnairr ycrpoMcrBa c xpcMa jiampaMit 3. 4, 20. 
Ha onxMHCCKOH ocu Jiaicpa 20 yciaiioiuiciK) orpaxaxcJibHoc ^epKa;lo 2K 

KOTOpoC XaK )KC, KIXK H OTpaJKa ICJIbl lOC iCpKaJIO 7, lloaKJIIUHCMO K GjioKy 

yiipaiuieiiHH 1, m u mojio^kchmh A yci anaiuiHuacxca noa yr/ioM 135° k 
35 onxHMccKofi^ocH, a b nojiojKcnnn B napajtJicjn.no cm. Ha jxom jkc onrHMCcKoii 
OCH pacnojioxenw (txiKycHpyioniaH cHcrcMa 22 m Bxoanon xopcu onxHMccKi>ro 
BiwioKna 23 c naKoncMiiMKoM 24. McjKny ctK^KycHpyiomcM chcxcmoh 9 h 
ccJieKXHBHbiM icpKanoM 8 ycxanoiuicno im>poc ccjicrxmbhoc lepKano 25, 

KOXOpOC onXHMCCKH COnpJDKCHO C JCpKOJIOM 21, (tK>KyCMpyKJlUCM CHCICMOM 9 H 
40 BXOflHblM XOpUOM OIlXHMCCKOro iKWIOKHa 10. CCJICKXMBHOC IcpKOJlO 25 

oxpaxcaxcjibuo hjih MuiyMcnMM c aJmnoM bojihw Jiancpa 20, no npojpaHiio juij! 
MuiyMenHH c iuiMiiaMH luwin JiaicpoB 3 m 4, Bjiok nnxainia 2 cocaHnen c 
/laiepoM 20 Hcpci 3JicKxpoiHn.iM kjiiom 26. 
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PailiOBHiIHOCT»MM npMCMIIKKa Hll4xipMaUHM 15 O COCTOJIHHll GMOTKaMU 

16 Moryr 6biTb KaK cncKxpoananmaTop 27 (ft^Mr.3), Bxoii Koroporo 

OnTMMCCKM COnpH^KeH C MCCTOM lK>3iieHCTBH^ Jia 6nOTKailb 16, H KOTOpLIH 
COCTOMT M3 ilHCncpCHOilHOrO ^JICMCIITa 28. JIHIiCHKM (tX)TOflCTeKTOpOB 29, 

5 pacno/io^eHHOH b mcctc cooTBCxcTByiomcMy o6/iacTM juimh bojiii 200 - 
ISOOriM H 3JieMeHTa cpaBHeHM^i 30; raK h (}K>T03/icKTpHMecKHH npiieMHMfc 

MHrfipaKpaCHOro MUiyMeHH^ 31, OnTMSCCKH COnpH^KCIUILIH c mcctom 
B03ilCHCTBH51 Ha 6MOTKaHb 16 HOCpCHCTBOM OnTHMeCKOrO BOJlOKHa 13 (10, 23), 

(tx)KycHpyK)iiicH CHCTCMbi 12 (9, 22) M noBopoTHoro 3cpKana 32, 
10 pacnojioxccHHom MOicjiy (tx)KycMpyioiiicH cmctcmoh 12 (9, 22) w icpKanoM 8 
HJiH HenocpencTBCHHo nepcn BbixojiHbiM lepKanoM Jiaicpa 3 (20). Flcpcii 
onTMHccKHM BxciioM (tioTc) •>jicKTpHHccKoru npHCMUHKu 31 ycTaHORneii 
HH(f)paKpaciibiH (t^MJibxp 33, no/ioca iiponycKaHUH KOToporo HCKJiioHaeT 
nonaaaHHe iia (txm)^>/icKTpHMccKHM ripncMUHK 31 HxnyncHM^i Jiaicpa. B 

15 KaHCCTBC npHeMllHKa Mllftx>pMaUMH 15 U COCTOHIilUf GMO/lOrMMCCKOH TKaHM 16 

MoxccT 6biTb M aKVCTHMccKHM ripHeMiiHK 34, pacnoJioxcHHbiM b6jimih Mecra 
BomcMCTBHfl na xKaiib raK, mto iianpaiuicHiie cro MaKCMManbuoii 
HyBCTBme/ibHocxM cocraanneT c onrMHccKOH ocbio ninyHenH>i na Bbixoiic 
iiaKoiieMHHKa 11 (14, 24) yrun a, JioKaiiiMH b npeiicjiax ox 110ao86°. 

20 B CBHIH C XCM, HXO MHCJIC) npilCMIIMKOB MII(tK)pMaLUni O COCXOHHMH 

GHoxKaiiH MO)Kcx KojicGaxbCH t>x oiliioro iio iienHxii (no KaxiiOMv Bnay, okojio 
Ka^KJiDK) naKoiicHMMKa), KojuiHccTBo BxonDB fwioKa ynpaiuienn^ mo;kcx Guxb 
paBMi) iicnaxM). 

CHCTCMa opouiCHHJj loHbi oGpuGoxKH 17, MU)Gpa)Kcnna^ na ^wvA 
25 cocxoHx Ml pctcpnyapa jliih mmbi c tu)aMnbiM nacDcoM 35, k KoxopoMy 
npncociiHneiia BoiionpoBDiiHUiaM xpyGKa 18, m Biniiyiunori) KOMnpeccopa 36. 
npHcoeaHHeiinbie k Bcv^ixymnoMy KOMnpcccopy 36 noinyxonpoiuiiiHninc 
xpyGiCH 19 cnaG)Kcni.i ^JicKxpoMarnnrnbiMH KJiarianaMn 37, 38, 39, Koxopi.ic 
noaK/iioMcnbi k xcm xc m.ixoiiaM G/ioKa ynpaiuicnnx 1, sxo n Gjiok nHxann^i 2, 
30 Mcpci ;iHiiHH iajxepxKH 40, 41, 42. 

YcxpoMCXBo paGoxacx c/iciiyionniM (>Gpa'U)M. HinyHciniH JiaicpoB 3, 4, 
20, B cjiyMac naxi);4aicnnH oTpajKaxcjn.Mi.ix jcpKari 7 m 21 b n()jio)KeiinM B. 
nponaa (jx^KycHpyiouiMe cncTCMbi 9, 12. 22, i)xpc<KM oiixmhcckmx iu)JT(>Koif 10, 
13, 23 M naKoncHMMKM I). 14, 24 nocxynaiox na onxHHccKnc Bbixojii.i 
35 ycxpoMcxBa. 

EcjiH oxpajKaxcjn.Hbic icpKana 7 n 21 naxojiHXca b nojio;KcnHH A, 
Hiny^icimc Jiatepa 3, oxpainBumci. ox icpKaJia 7 nonaaacx na ccJieKXMBnoc 
jcpKario 8 n, oxpamBnntcb ()x ncro. nanpaiuiMcxoi Biiojn, onxMMccKon ocm 
Jiaicpa 4. AnaiuMnnno, npn na/uiMnn Jiaicpa 20, nuiyscnnc jxoio Jiaicpa . 
40 oxpaiHBUiHCb ox icpKoiia 21. a iaxcM ox ccncKXHBnoro icpKaJia 25 xaK)Kc 
. nanparuiHcxoi BaoJib ouxhMccKOH ocm Jiaicpa 4. B pciyjn.xaxc, b cbhim co 
CBOMcxiu>M cejicKXMBnbix lepKaJi 8 n 25, b (fioKycHpyioiuyio ciicxcMy 9 n, xcm 
caMMM na onxHMccKMH BMXoa naKoiicMiniKa 1 1 Moryr nocxynaxh Muiy^icnH>i 
Bccx xpcx JiaiepoB oiinoBpeMenno. 
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BhlGop BMHa npHCMHMKa HII(tx>pMaUMH 15 O COCTOHHMH GnoTKaiut 16 
3aBMCHT OT BHfla TKaHM M poKMMa oGpaGoTKM, a TaKXC, OT BMIia HaKOHeHUHKa. 
ripH paOoTe c HCKOHTaKTHbiMM iiaKOHCMHMKaMM ocHOBHOfl MacTb n:uiyMeHM}i 
3po3MOnnoro (j^aKCJia, BcniiMKaiomcro Mi-ia cbchchmji yjian^ieMWX sacTHU 

5 6HOTKaiiH J1CXMT B BHJQMMOH H 6/lM)KHHX ynbTpact^MOJlCTOBOM M MHtfipaKpaCHOM 

o6jiacTJix cncKTpa (2()0 - ISOOhm) m aoJiJieTc^i npMMMHOH HeB03MO)KiiocTM 
BH3yanbHoro Ha&nioaenMJi BWJia m cocroaHMJi 6noTKaHM. CneKxpanbHbiM cocraB 

M3JiyMCHM5J 3p03HOHHOro c|)aKCJia 3aBMCHT OT BMiia 6HOTKaHH, n03T0My 

Heo6xoaHM cncKxpanbHbiM aHanH3 3Toro HuiyHCHHH, KOTopoc nonanaer iia 

10 iiMcncpcHoiiHbiM 3/ieMeHT 28 cneKTpoaManH3aTopa 27, paTJiaraerca b cncKxp m 
nonaiiaeT iia /iHHCHKy (|x>TOiicTCKTOpoB 29, coejiMHeHyio c aJicMenxoM 
cpaBiieiiMM 30. ypoiveiii. ubixoaiion) 3JieKTpMMecKor(> cuniana 3JieMeiiTa 
cpaBiieiiH5i3() cooTBCTCi Byex KoiiKpcriioH KDMGMiiauHH fl/iHH iu>jiii cncKxpa 
M-uiyMcuHJi 3po3Moiinoro (t>aKejia.3jieKxpHMecKMM cnrHan ox ^JieMCHxa 

15 cpaBiieiiHJi 30 cncKxpoananM3axopa 27 nocxynacx Ha Bxoa 6jiOKa ynpaRnciuiJi 
1, rjie BbipaGaxbiBaexca cwnian HiMciiciiM^i pe)KMMa MinyMcuHJi /laiepoB. 

Pa6oxa c KoiixaKXHbiMM iiaKOiieHiiHKaMM cBJi3aHa c HarpeBanMCM 
jia3epiibiM MViyMeHHeM xopua paGoMcro HiicxpyMCHxa (bohokho mjih 
can+HpoBbiH iiaKoiicMiiHK) ac^ onpeacncimoM xeMncpaxypw. nocxaxoMHori jinn 

20 pa3pyuienM5i GMoxKaHii. Harpeu Mccxa B03acMCXBH5i conpoB05faiaexca 
B03iiHKiioBcinicM MiichpaKpaciioro ii-uiyHeiiMii, Koxopoc nepcnacxca no uo/ioKHy 
liaKoiicMiiHKa 11 (14, 24) ii orpcJKy oiixunecKoro Bo/ioKiia 10 (13, 23) u 
iianpaB/ieiiini, oGpaxiioM xoay Jiaicpnoro MinyMeiiMa, oxpa}Kaexc>i or 
noBopoxiioro lepKa/ia 32, npoxoanx HiiftipaKpaciu.m c|iH/ibxp 33 h nonaaacx iia 

25 (tx>xo3JicKxpiiMccKMM npiicMiiHK 31. SjicKxpHMccKHM CMPHan c Bbixoaa 
ftx>xo'jJ!CKxpMMccKi>ro npHCMiiviKa 31 riociyiiacT b Gjiok ynpattnciina 1, rae n 
3aBMCHMocxH OT iiapaMcxpou ^jxoro cmiiaiia ivhipaGaxbiBacxca cnniaji 
ocxaiiouKM, npoao/DKciuiH mjim H3MeiicMHH poKHMa paGoTbi /laiepa. 

3KcnepHMeiiTani.iu> ycTaiioRJiciio, hto tcrjioboc H'uiN'^ieiiiic, 

30 BoiiiHKaiouice npn paGoTe c KonraKTiibiMH iiaicoiiCMiiHKaMii iiaxoauxcH u 
myGoKOM MiichpaKpaciioH oGjiacm. B 'jxoh oGjiacxn syiKrrBHTe.nMiocTh 
(tx)ToiiJieKrpnHecKHX npMCMiiHKOB oHciib Mana. CncKTpaJiMiaji oGjiacTh 
M3JiyMciiHJi Jia^cpoB TaK)KC /icJKHT B HMf|ipaKpaciu)M t)G/iacTH. no^Ti)My iiojioca 
nponycKaHMJi niictipaKpaciiori) (jiHJibTpa 33 coniacoBaiia co cncKTpanbiioM 

35 MyBCTBHTCJIbllOCTblO (flOTOnpHCMIIHKa 31, C OKIIOM np03paMII0CTH OnTMMeCKOK) 

Bo/ioKiia 13 H oGccricMMBaer hckjiiohciihc nonaiiaiiMH iia ctx^TonpiicMmtK 31 
HT/iy^icHHH /laicpoB 3, 4, 20. 

ripoayKTbi jiaicpiiorx) paipyiueimH GnoTKaiiii paincTaioTcn co 

CBCpXlByKOBoii CKOpoCXbK), M B CJICaCXBMC pC'JKOlO H iMCHeilMH HaRneuMJi IH-3a 

40 conpoTMruiciiMJi cpeaM rcncpMpycxcH aKycxMMccKaji BOJiua. lUw paviiiMiibix 
TKatieH aMn/iirryiia aKycTMSCcKoM BoJiiibi pa\nHMiia. AMnJiHxyaa aKycxHMccKoM 
BOJiiibi pcrMcxpMpyexcH aKyciMsecKHM npucMiniKOM 34, i^jieKxpiiHccKHU 
cunian c Koxoporo nocryiiacx iia G.noK yripaiuiciiiiyj 1, rae cMHxcinpycxcH 
cimiaji BpcMCiiiioH ocxaiioBKM iruiy^iciiHH lum MiMciiciiHH pOKMMa paGoxbi 
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jiaiepa b laBHCHMocTH or Tuna ofipaGaTbiBacMoii TKaHii mjim n cnynac 
npeBbiiueHM^ 3HeprMH /laiepiioro MMnyjibca Haji noporoM paipyujeiiHji 
6HOTKaHH, MTo BnHfleT Ha cTcneiib iia-icpnoro ncKpoia. 

RpeKpamcHHe, b c/iyMac HcoGxoiiMMocTM, pcxHMa M3/iyHeHH>i JiaiepoB b 
5 cooTBCTCTBHM c CHniajiaMH cncKTpoaiia/iMiaTopa 27, tt^To-iJicKTpHHecKoro 
MJiH aKycTHsecKoro npncMiiMKou 31 m 34 nponcxoaMT c noMouibio 
6biCTpoacMCTByiouiMX ^JieKTpoiiiibix K/iioHCH 5, 6, 26. CMman c 6jioKa 
ynpaBJicHMa 1 noflaerca na ynpaBJiHioiuHM bxoji a/iexTpoHHoro lenioMa 5, (6, 
26) paiMbiKafl ucnb nHTaHH5i Ka^KJioro hi JiaiepoB. ripcKpamcHMe nMny/ibca 

10 H^nyMCHMM 3(^(t)CKTMBHO, CC/IM BpCMH OTKJllOHCHHa HHTaHMH MCHbLUC 

fl/iHTcnbHocTM MMnyjibca Miny^ieiiHH. (flnHTejibnocTb HMnyjibca mjiyHCHM^i 
MO^CT GbiTb 150 - 500 MKccK.). rioa^TOMy B KasecTBe ajiCKxpoiiHoro K/iiona 

ilO/lJKCII HCnOJIblOBaTbCM ciJlCMCHT C BlilCDKHM GblCTpoJieHCTUHeM. TaKMMM 

ynpaiuiHCMbiMM KJiioHaMii aiumiorcH no/iynpoiioiiiiHKOBbie mjim 
15 ciJicKTopoBaKyyMiibic iicpcKJiioMaTCJiii, BpcMM cpaGarbiitaiiH^ Koropiax iic 
npcBbimacT 100 mkc. 

Opoiueinic GiioTKaiiM c noMoinbio HppMraiinoiiHOM cHcrcMbi 17 
ripoMcxoaMT cJicnyioiuuM oGpaioM. pe^epnyapa iu\h v^^nui c BoiiJiHbiM 

iiacocoM 35 Boaa lanojiiiacr BoaonpoBonMiuMc xpyGKH 18. B cjiynac 
20 iieoGxoxiHMocTH opouieiiHJi TKaiiii ciinianbi m GjioKa ynpaanenHa 1 nocxynaioT 
iia 3/icKTpoManiHTiibiM KJianaii 37 (38, 39), Koropbin oTKpbiBaer nocrynjieHne 
Bcnuyxa noa iiaRjieiiMCM m luvmyiiiiioro KoMnpcccopa 36 b noijiyxonpoBon 19^ 
KoiiUM BOiiu- H Bivij3yxi>iipoiu)jjHiiuix TpyGoK 18 w 19 paciic)/io;Keiif,i b 
iiaKoiicHimKux II (14, 24) tuk, mto iiocryruiciinc bohm iia MppHraunoinibic 
25 BMxoabi ycTpDHCTBa iiponcxoaiir iipn ribiiaMc Boiayxa no npiniUHiiy 
nyjibBcpH iaropa. 

CHnia/iiii vw GjioKa yiipaiuicnwH I riocryiiaior na ^/icKTpoMarnHTHbic 
KJianaiibi 37 (38, 39) ncpci jimiihh laiicp^KKH 40 (41, 42) onHOBpcMeiuio c 
CHritanaMii lariycKa HMnyjibcoB reiicpauHM JiaicpoB 3 (4, 20). 

30 Opoiucfiiic GMoTKaiiM bohom hojijkho iipoiicxoiiHTb B npoMCxyiKax 

Mc^Kjiy MMnyjibcaMH ii-uiyMcimji jiaiepon ( c uejibio inGe}KaTb iioKCJiaTCJibiioc 
pacccHiiiic niuyMciiHM n riohhicHTi. :jrt>ft^KTMiuu)CTi. opoiuciinH ), riojTOMy 
jLUiinaii.iiocn. npcMcnn iajicp>KKH jminiM sajicpjKKH 40 (41, 42) paBiia 
BpcMciiiioM iuiinc/ibiiDcrM MMiiyjibcoB MuiyMcimH JiaicpoB c yncroM npcMCHM 

35 riocTyruiciiMM Bcniiyxa k KoiiuaM rpyGoK 19. 

npMMep KOIIKpCTIIOH pCaJIHiaUHM la^lUISICMblX ycrpOHCTB COCTOHT B 

cjicjiyioiucM: 

Bjiok yripaBJiciiMH 1 ((finr. 5) cocioht H i yci\Jimcj\H bxohiimx cuniaJioB 
c MiiTcrpaTopoM, iK)CbMHKaiia;ibiii>ri) accHTHpajpjiiiiiort) aiianoro-UHft^poBoro 
40 npeoGpaioBarcjiH (AUri) c nocncjioBaTCJibiibiM MiiTcprficHCOM max 192 ccpMH, 
npoueccopa PC- 104 c KBapucBbiM iciicpaTopoM ii BocbMiiKaiiaJibiioro 
TpHiiaiiuaTHpaipaiiiioro iiMf}ipi)-aiiarii)roiu>ri) iipcoGpaioBaTejiH (UAFI) c 
ncK:jiciioBaTc;ibiibiM HUTcpfjicMcoM max 540 ccpmi. Bbixoiinbic cMnia;ii,i UAIl 
^DJiMKiTCM BbixoaaMii G/ioKa yiipaiuiciiHM 1. no rpcM h3 Koropbix, KpoMc 
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cunianoB lanycKa MMnyjihcof\ rciiepauiiH,nocTyTiaioT cMniajii.i, onpeiienHiomne 
BCJlHMHMy 3iiepi*MH HaKonHTcnuHLix KOHiiciicaxopoB G/ioKa nHXaHMfl 2. 

B KaHCCTBC JiaiepoB Mcnojibiyiorcji /laiepLi: NdrYAG (iuiHiia bojihli 
1.06 MKM MJiM 1.32MKM), Ho:YAG (iUiMiia bojihli 2.09 mkm) m ErrYAG (jyiMiia 
5 bc)/ihm 2,94 mkm). B KanccTBC nMcncpcMOMHoro 3/icMeHTa 28-cTeKJi«HHa5i 

npMlMa, B KaHCCTBC (tK>TOHCTeKTOpOB 29 - KpCMHMCBhIC nO/iynpOBOilHMKOBbie 
(tX)TOflHOabI <Wl-256, a B KaSCCTBC ctx>T03JlCKpMHCCK0ro npucMHHKa 

MHft^paKpacHoro MUiyHCHHJi 31 -repManHCBbiH (tx>TOiiMOfl Ofl-9. Bjicmcht 

CpaBIICHMJ! 30- MMKpOCXCMa K554CA3 MJTM LM-111. AKyCTMMCCKMM 
10 npHCMMMK 34 - MMKpo4)OH B&K4138, 

npOMLIUJJlCMHail npHMCIIHMOCTb 

TaKHM oGpaioM, npejtnaracMi.ic ycrpoMcxBa, la cmct coBOKyniiocTH 
laHBJiacMiiix npmiiaKoii, oGccncMMBa^ oncpaTMUiioe ynpaRncuHC. c 
B03Mo>KH(>cTi»io iiaphHpoBaiiHM u iiiMpoKOM fliiana'u)i!c napaMcrpaMM /laicpHon) 
15 HinyHciiHH, rKniu)JiaioT iipoiumnri* XHpyprMMccKne npoueaypw Ma f>HOTKan«x b 
KaMCCTiic jimGo cKuJii.ncnM, nuGo Koaiyjiaropa, nuGo nccrpyKTopa u 
lanHCMMocTM or rpcGycMMX TunDB, pokmmdb m coscraHUH paGoxi.i iia^epoB, 
opMCiiTHpouaiiiiMX na MHiniMajibiiyio xpaBMaTHHiu^cxi. npn iiaiiiiOM BHiic 
BcnxieficTBHJi iia jiaiiiiyio GiioxKaiib. 
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OopMyjia H3o6peTeHHH 

1. ycrpOMCTBO Jl/IH JiaiCpMOH oGpaGoTKH 6MO/lOrMMeCKOH TKaHH. 

coiiepxaQiec 6jiok ynpaancHHS (1), obixoiiLi KOToporo cocuHiieHM c 6/iokom 
nHTaHHH (2) JiaicpoB, MMnynbCHbie Jiaicpw (3, 4). onTMsecKMc och Koropux 
5 napanJicJibHbu onxMHCCKM conpajKCHHwe oTpa^KaToibHoc lepKano (7) m 
ccjiCKTHBHo OTpaxaTCJibHoe Rjisi XU1HHU BOJ1HM ncpBOfo /laiepa (3) M 
npoipasHoe juiH iuiMiii.i bojihw CToporo Jiaicpa (4) lepKano (8), KOTopwe 
pacnojioxcHbi Ha onxMsecKHX ocjix nepsoro h sToporo jiaiepoB 
cooTBCTCTBCHHO. ycTanoBJiCHHLic tia onTHMccKOH ocM BToporo /laicpa (4) 
10 ffx>KycHpyiomyio cHcxcMy (9) m onTHMecKoe bojiokho (10) c HaKoncHUMKOM 
(11), BLixoii KOToporo 5ian5ieTCH onTHSccKMM BuxojioM ycrpoMCTBa, 
oTJiHMaiomcecj! tcm, hto b iiero BRcacM xot« 6i.i ohmii npucMUHK HiKfjopMauMH 
(15) o cocToaHMH fmowniHccKOH TKaiiM (16), Rxoil KOToporo COnp5i)KeH c 

MCCTOM BOlUCHCTBMa Ha GHOTKaMb (16). a BblXOH COCilMHen C BXOflOM 6jlOKa 

15 ynpaBncMHa (1), Bhixom.i Koroporo cocjinncnbi c BxoaaMH ^JieKTpoHHbix 
KJiioMeH (5, 6), ycranoaricHiiMX w uenax coeiiHiicHHH KajKJioro /laiepa c 
Gjiokom nHxaiiMJi (2). KpoMc roro, oxpa^KaTCJiMioe icpKaao (7) ycraHORncHO c 
BoiMOXHocTbio BbiBoaa ero m xoaa MinyMeHii^j, a na onTHMCcKOM och nepBoro 
/laiepa (3) noc/iciioBaTeJibHo no xoiiy M-uiyMciiHH pacnojio^Kcna (tK>KycHpyioiua5i 

20 CHCTCMa (12) H OnTHHCCKOC IU)/l()KHO (13) C naKOnCHHHKOM (14), Bbixoa 

KOToporo aujiflcTCH iipyriiM oriTMMccKMM BhixoiioM ycrpoHCTBa. 

2. ycrpOMCTBO lUIH /la^CpilOH oHpaGoTKH nMOJIOrHMCCKOH TKailH. 

coiicp)Kau!ce 6/iok ynpaiuiciutH (1), BMxoiir.i Koropoio coenHjieiii.i c G/iokom 
niiTauMH (2) /laicpoB, iiMiiyjibcnbic jimcpi.i (3» 4, 20), omHMccKitc och 
25 KiiTopbix napajiJicjibHbu oiithhcckh coiiphjkchumc oTpa^KarcJibnoc lepKajio (7) 

H CaiCKTMBHO OTpa^KaTCJIbHOC IVIH liUHIIM iUUHM.I HCpBOIl) JiaiCpa (3) H 

npo'jpaMiioc jvlii wmwiA iuwiiim ivropoio jiajcpa (4) tcpKajio (8), KOTopuc 
pacrKViojKCMbi na oiithmcckhx ochx iicpnoro ii uropt^ro jia^cpoB 
cooTiwrrcTBeHHo, ycraiioiuicnin.ic na outhhcckoh och Bxoporo jiaiepa (4), 

30 tt>^)KyCHpyiOlliyiO CHCXCMy (9) M OHTHMCCKOC bojiokho (10) C liaKOHCHHHKOM 

(II), Bbixoii Koxopori> aiuiHexcM ohthmcckhm bmxohom ycxpoHcxBa, 
oxjiHHaiomcccH tcm, mxo n ncro mcncw TpcTnfi HMriyjii.cnbm Jiaicp (20j. 
QnxHMccKa>i oci, KOToporo iiapaujicjibjia i)rnMMccKiiM dchm anyx iipyrux 
jiaicpoB, ycxaiioiuiciio mpajKaxcjibnoc «cpKajio (21), ripHscM oxpa^Kaxcjibnuc 

35 jcpKana (7, 21) ycxanoiuiciibi c BcnMo^KMocxMo BbiBoaa hx M i xoaa H^ny^iciiMM, 
a na onxMMCCKOH och BXoporo Jiaicpa (4) la ccjickxhbhmm <epKajioM (8) 
ycxanoiuicHo Bxopoc ccjickxhiuio orpaxa i cjh.iioc jjuih xuihiiw bojihi.i xpexbcro 
Jiaicpa (20) h npojpa^nioc huh wnui mjiw iicpuoro h nxoporo jiajcpoB (3, 4) 
icpKajio (25) onxMMccKH conp>ixcnnoc c oxpa)Kaxeju.MbiM lepxanoM (21) , 

40 ycxaiioBnennbiM na onxHSCcKoH och xpcxbcro jiaicpa (20). tfx^KycHpyiouicH 

CHCTCMOM (9) H BXOflOM OHTHHCCKoro lUUlOKHa (10), pacriOJlO^KCHHblX iia OCH 

BXoporo Jiaxepa (4), na KajKiiow h < occm iicpuoro h xpcxbcro JiaicpoB (3. 20) 
HocjicaoBaxcribHo no ximy nuiyMcnnn pacnojioxcnia ftx>Kycnpyionia>i (12, 22) 
CHCxcMa H onxHHccKoc BtwioKHo (13, 23) c naKoncMHnKoM (14. 24), Bbixi>ai.i 
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KOTopux aanaiOTCst apyrMMH onTMMCCKHMM BMXoiiaMH ycrpoHCTBa. 
CHaSxccHHoro raxxe xotjj Cli oahhm npHeMUMKOM MHct^pMauHH (15) o 

COCTOaHHH 6H0J10rHMeCK0H TKaUM (16), BXOil KOTOporO COnpjIXCH C MCCTOM 
BOMCHCTBHH HU 6MOTKaHI. (16). a BI.IXOJU COCIIMHCII C BXOflOM GjlOKa 

5 ynpaanenHM (1). buxoau Koxoporo cociiHiiciiti c bxoaom sJieKxpoHnux 
KJiioseH (5. 6. 26). ycTaiioBneniiux b uenax coenMHeHMa Kajicaoro /laiepa (3. 
4, 20) c 6J10K0M nHTaiiHJi (2). 

3. ycrpoHCTMo no n.l. 2. oT/iHMaioiueccjj tcm. hto npiicMHMK 

HH(t)OpMaUHH (15) O COCTOJIIIMM C>HOJ10rMMeCK0M TKaHH (16) BLIHOJIHCH B BHfle 

10 cncKTpoaiianH3aTopa (27) b oCjiacTH 200 hm - 1500 hm. bxoh Koroporo 

OnXHHCCKH COnpJDKeH C MCCTOM RmiieHCTBHH Ha GHOTKaHb (16), M COCTOJiLUerO 

m flHcnepcMoiHioro y/icMciixa (28). JiMiieHKH cfioToueTCKTopou (29) h 
dJieMCiiTa cpanneiiH;! (30). 

4. ycrpoHCTBi) no n. I. 2. tmiHHaiouicecH tcm. hto npiicMiiHK 

15 HJlftX)pMaUMH (15) t) COCTOJinilH r»HOJU)rHMi;CKOH TKailH (16) IM.inoJIMCH U BHJie 

(}Km»3JicKTpiiHecKi>r() irpMCMiiHKa (31) Hii(t)paKpaciic>n) HinyMenMX, uxoii 
KOToporo ooTHMecKH conpH;«cii c MccroM MnflcflcTBiia iia GnoTKaHi. (16) 
nocpeiicTBoM noBopoxiioro icpKajia (32). pacn()Jit))Kciiiioro iia onTHsecKOH ocm 
naicpa (3. 4. 20) Mowiy bi.ixojiiium icpKanoM Jiaicpa (3. 4. 20) h 
20 (twKycHpyioiueii chctcmoh (9. 12. 22) . sepci <t>MJii.Tp (33) c no/iocofl 
nponycKaHH5i. MCKJiioMaiomcfi nonaaaiiHC iia npHCMiiMK (31) nanyMeHH« 
jiaiepa. 

5. VcTpoHCTiu) no II. 1. 2. oTJiHMaKMiieecH tcm. hto npilCMHMK 

HII(tx)pMaUMH (15) t> COCHWIIMH r)HOJU)ri1MCCKOM TKailH (16) BLinOJlMCn B BHilC 

25 aKycTMHCcKoix) iipitcMiiMKa (34), ycraiioiuicmion) raKHM oCvpaioM. hto 
iianpaiuicimc cro MaKcnMaJii.iiofl MyucTiuiTau.iiocTii cocxaiyiJieT c 
iianpawicimcM opthhcckoh i)cM iia m.ixoac iiaKoiicMiiMKa (11. 14. 24) ntoji a, 
yflonjieTBi>pHioiuHH yc;iomiio: Il"< a < 86". 

6. ycipt>MCTiu) no n. 1.2. oT/iMHaKMueccH tcm. hto a;iCKTpOHHblM kjiioh 
30 (5. 6. 26) BLinoJincii b iwuc no;iynpoiM>uiiHKoBori» luin aflcKTpoBaKy>'Miioro 

ncpcK/iioHarcJia. 

7. VcTpoHCTUo no II. 1. 2. otjiumuioiuccch tcm, hto oiio 
aoiionnirrcnMio ciiar))Kciio cHcicMoii opoiiieiiMSi (17). cocroHuieii hi 
pcjepnyapa ojih boali c boumiilim nacocoM (35) ii nomyiiinoii> Kt>Mnpcccopa 

35 (36). cooTBCTCTByioiUMC BI.IX011I.I (IK. 19) KOTopwx oGi.eiiniieni.i n 
iiaKoiicHiiMKax (11. 14. 24) ii hiuihiotch MppMraiiHoiiiiMMii m.ixoJiaMH 
ycTpoHCTBa, a BtmyuiiiMii KoMiipcccop (36) u mcctc cocaMiieiinji c 
BOiayxonpoBoflaMM (19) ciiar)>Kcii 'jjieKTpt)MamnTiii.iMH KJiananaMU (37. 38. 
39). noflianoHcmiMMM k BWXoaaM Gjioku ynpawicmwi (I) Hcpci ;iiinnn 

40 3aiicp5KKH 40. 41, 42. .. 
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